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(57) Abstract: 

PURPOSE: To prevent a workpiece form being 
contaminated by plasma etching product, by 
intermittently or continuously forming polymer film 
coating on a plasma etching chamber inner wall surface. 

CONSTITUTION: Coating 122 composed of polymer of a 
mutually connecting network type is formed on the inner 
wall of a chamber housing 114, the inner surface 123 of 
an upper lid 112, and the surface of a gas distribution 
plate 116, and covers and captures particle type 
contaminant accumulated on an inner wall 113. The 
coating composed of polymer material capturing the 
particles has intensive adhesion to the metal wall of a 
plasma etching chamber 110, and covers particle type 
contaminant which gently adheres to the inner wall 113 
during plasma etching process. The polymer coating is 
formed by plasma reaction of carbon containing material. 
Thereby the surface of a workpiece 121 is not 
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m & 7" 7 X v x y 9- > if9 -V- > A"— 1*3 fcJBfiJtf -5 7j}£T 
Sot, 

a) »7 y7X^«lS@J^fiE 

dfg=-v>A*— &tftW\ 

b) 75X7iTD-i[«*frTr»«t« / >ft< t*>— 

c) strfa^7Xvx^^>^v>A-rtT^7Xv* 

d) itEf t wt-rt* 1 0 Or 7 o o s U h-;P©£E 
^WrWODMitria^A' >a— ©is* oia^tt^Tisi^u 

>A— ©l*3M®t::£!>&< 0. 15^n> (1, 

0 0Ot>yxhn-A) ©JiA>£&5*®:3— t-^ > 

t $ e. x y f > vim \z -5 <fc 5 u & - <t £4$ 

^> (CHC 1.,) , 7-h?7)V*U*9> (CF.) , 
i?7)V*n*9> <CH,F,) , hU7^D^^> 
(CH Fj) , f h57MDX5 1 l/> (C,F,) . ^ 

)i / 7)^oyan> (c,F.) *3«t^^DD HJ?;^ 

D*^> (C 1 CF,) frt>tS.2>>/)l'-7fr*>M&.Zn 

ft. 

[»*«5] ^M7^;i/A'7-i7tf-7.©^7X*-7X 

■7x-y^>^v>A'-corteffitc#»^«^-& ; 5W 

a) ^E^'5Xvx-y^>^5 : -^>A*-4r^tt, 

b) f©l7f>^ffl^^< ifc - 

c) UEy5X7Iy f f >/1-ftT?^5XT« 
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d) ^|B l 7-^tf-X©Xy^>^Si:lirfE^^>A- 
AtCJ:f3, ^XV«ia(C*3^TiiJ^»C^BX$n^& 

5 ic b^c: t*!KpgS[fr-&y7X'7x-j/^>^fi»c*5 

c«*«6] itris^xvfflg&tttf, x-^>^ 

if Jjp S J: -5 KgHS n-5 itS^Si tt5S^ 5 
gift (Ni) 43«fctft&5it (CI,) tff&ia 

[R*«8] |{[fE5 1 i'>A*-rtffi^5 0 0~3 0 05 

»j h-jn^3£^n. tfrfBf 1 A'>A*-rtTSfrE , 7-^tf 

*>&£W\Utl—T£>fiXfrZ>l3.Z>>f)\'~-7"frZ>W6l 
•2*1* Z. t £#S* 5 i=G4KoH^dtttT- 

1 o ] Wfia* >^*T HJ * D D 

(CHC1.) . ff-77^D^^> (C 
F,) . V7)V*U*9> (CH,F,) . h'J7^n 

(CHFi) , rh57WaifU> (C 
,F 4 ) . ^7Mn7"DA> (C,F.) *5J:^PP 
h'j7MD^i'> (CICF.) frt>f3.2>if)V—7fr 

[«*3Sii] «?riaxy^>^^x^fa*-^> 

[ff$«12] grfB5 lj V>A*-F*aTS(rfB , 7-^lf-7. 
^®B^tl-5^f-&©iaa75^SK6 0S~7 OffOjg 

[i$«i3] tfria^7Xv«ttffl©A'7-^«^ < ] 

3 0 0W~8 0 0WT'&S£i£!»m<i:-r5fiM<JS5l;: 

Ii*ai4] ttriax^5 i >^ , 5 L ^>A*-coMfflic'> 

^c<t ! b0. 1 Sim Uv— 7 -NUAiWg 

A-r-s^&t. tfiiia5 1 -v>A'-rttc^tt€.nTfflsicft 
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hUi7DP^^> (CHC1.) , f h77Mn^^ 
> (CF<> . a J7)V*U*9> (CH.F,) . HJ7 
Jl>*n*9> (CHFi) . rh77MDIfU> 
<C,F,) . 1)V7)\,*u7un> (C,F.) *5«fctf? 
DD h»J7Jl/^-P^^> (C1CF,) •fr^iS.Ziffr— 

£oX^*£n5£££#®<fcT*f»#'Sl 5 tCKSS© 

[■msbi ?] twB**#*a«Bs* (n.) *it«a 

ut (ci,) <om^i]^^z.t^m^ii-r^^ 20 

[0 0 0 1] 

fflVi£¥^# : 8^&3»Ci5l' i X¥## r 7 — ^ tf— X (IS 
[0 0 0 2] 

m&o&m *m#m-i s <tzz>\z-o 

©gtcJ&SnxgScbXf^feK (n>^5^->h) i 
X^5« 

[0 0 0 3] ^^S5 L r>A-gfflJc^t»in>^ 

#x£ffl^xxy^>y$a32n&. 7^5-fA7^ 

;UAC3if£lCte. 3Ly?>#mX7,\mm (C 1 ,) 43 
ilJIEfiftH?^ (BCD j^&fcfcttt^Mrtf*** 

gnxsmisn*). u&>b&#€>. ciw«t^^ffi5si47 so 
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«fc3/1?->^»£rt>££U£#$^K^£5J£bX. =F 

-fxa^^n-sjiiicfra. £*>ic, straps 

x. -e<Dga©fc*tc^5ett^<STu, fc<$A/©^ : ? 
/t y-43«t^js>t ^ta^n^-fe xx ^ ^ > yjaaf 1 a- 

[0 0 0 4] 

mz$t&znz>. na©^#*ffiT«. 7"7Xvi7f 

]K9ffc<. #Jx.fc£. >A*— rtSrifi^^Xgfe^Lfc 

h*^»$n-5. £fc, X^7 t >y5 1 ^>A*-rt*7!K«fe 
fti*£-fcJ- -Silt ClCD.fc'pfcife^S; 

[0 0 0 5] y 7 X7l>;\>^ t- H7-f»iEi.i^ 

«fc zmm *m ^rz xvi v ^ > y \z «t o n 

b*»b^6, Sffi43ie>nx^*y7Xvx>A> 
XhK7-ftf->XrATIt TJl/SxOAH^'fX^ 

<?>>/iB.mK.i)*frz>mffl<o&is %~ i o %ic4a^-r^> h 
[0006] *^ic«tn«. ¥##7"7X-7iift 
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[0 0 0 7] R.J.Stegert;:J;*#ffl#^5. 0 8 7. 
7 2 7f (1 9 9 2^2E4B5£fT) Kte&Jl^XV 

n*. *?£b<tt, 0. 25?D>OS3 

*ma>s«ifiK£ti.5„ b^b&#e>, --t^«> 20 

[0 0 0 8] Vossen et al. iC«k-5*H^f i f^4, 3 7 
2. 8 0 7§t:H 7JVS-fAOy7X-7Xyf>y 

XWMTSteft^. 
[0 0 0 9] Stark et al. tCJ:*>*WKff?SS4, 7 8 
6, 3 5 9^(1 9 8 8^11^22 BfEfi 1 ) Kfck C 
F , B r <h -fe y > *> U < tt 2 ' J ^ h > <h & £ f v X 

jaa-T £ 7 5 ^ >4fffl3#Sc* * tfSttMHa* 

M4$it^<tt"^> xv x ^ > yaas 1 x 
[ooio] y7Xvi7f>^^^xvi^i©ti 

Mlc^nxcafE^. fi-grlcS^^Xv-gffifflSfls 
ffllC i ifellS,'&£*5l' J X. "Plasma Polymerization of Flu 50 
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orocarbons in RF Capacitively Coupled Diode Syste 
m" (E.Kay iSJctf A.Dilksl\ J.Vac.Sci. Technol. 1 
8(1) Jan. /Feb. 1981) fcia«£*lTl^-S. 7" 

ffltCOUXGDfBStrt*. "Today's Plasma Etch Chemistr 
ies" (Peter H.Singer Semiconductor Internatio 
nal, March 1988) \Z&Z. Cine»©ia*lS, X.yf-> 

&ttnfc£fc£&n) . 

[0 0 11] iCifefTaflfttT^T. #7.77XV£J& 

(a) i/n-M^#TTXvf>^^n57Jl'5©ffll 
g±XtftUv— • (t£-t£. TJl'S^'^Xvx^^^^tciJ 
W^y;i/5ffi'Jg07'>y-*^ h£lfcltT£fc«>, *5«t . 
(b) y^Xv^tW^^rtiil-Mn-r-^ > 

:ncio^7Xvi^f>^i*T 

WS^^Xv^D-am^TTMJ^bT, ^UrfV 
[0 0 12] 

[^ss^-r^fe*©^©] *%^tt« x.y^>i/m 
^Ttcfeuxa^ffl ^ e. n^mmwit^^ xtmi: 

^fiXf^ffl tex y > ^ -V > A'-rt Hie 7 Jl/ A 

-a- v tb z> ii l \z z\ ort ft \zm^ L fc X v J- > 
4flM*^«fci«* LTfiJMi*** «fc 3 o an J. 
OiFUfflX^StV^^atcS^nX^S. S^C. «riE 
coy7Xvya-*fc«MSi^©^l'«tO, d©#«J 

B"l^fi£^)5r}fi?ibXS3 d ir^X'^r^. 

[0013] jKD^^xv^^^A^jaswi&oias 

(C^ffl^nXVi^l^A- >A— F'qX^ffilCff Z. tfeoJ 
ggX$>-5^. rniC«^.X, -7-i7fcf-X©X-^^>i/ 
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lc^j5££ti£7t?'j v— n— 5V ^i/rt^a^MlciftiS 
^- > h £ X y 5=- > #3- -V > A— l~ b ^ 

J^WTte. uOjfl'J Jl/A^y h"7 — £K<fc 

[ooi4] #s£?n«:. y^xviyf^^ftw!- 

— 5V >^&®j£S-frTCI0>l*iffiB^©:3>£'3:J->h 

[0015] y^x^vmizn^xm'AW' 

^Jp^y^^Xy^^^A-rtK^Tr^ffi 31 

a) «7 — ^fcT— XSdSrtN&^Tb. 7"7XVjfllli|*4^ 

b) :79Xv^o-ttte#"Pr»frr**J>fc< 

"3 CD * - # >^mm -V > A*- 1*3 KEB b . 

c) 7"7X"7l7f >A-rtT7"7XV$fitt 

d) 5^>A-|*3£ 1 0 0~7 0 0 5 U 1 — )V<D!£tjX' 

4>&< .hfcJ?;* 0. 15^D>(1. 00 0t>^7.h 
n— A) ©H ^"S&SSffl^ — 5V >y*^fi£^*. ^ 
nfc«fcB. fflSKitlS*"*** K"7-i/tt©#'J-7-7 
-C ;bA£#*£*i£:=i >^ 5^-> htt^ 1 D fcJBtf L 
THOa^S^hSffSSHiU 7"7XYl7f> 

x y > y ^a ic {at * ± -5 a ** * . 

[0 0 16] £©»l|Hfc:ft*.T, 7-^e-^0«»W ! 
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Wis itfl7 S^iffflaS^KH-fT'S £ £ t> "TflETfe 

A^7X-7Xy^>^A'>A*-©|*3MBtC#*SWa 

a) ^XTXy^^^WV-feWt. 

b) £*>— a©Xy^>i01*f;*fcil«&:< <hfc— 

c) 7"7Xvi7f >i/ft >A'-rtT7'7X7£fitt 

d) 7—* If— *©Xy^>^fflafcttE3 i *» , «— © 

[0017] *%w«ae.ic rtsffiit^^xv^fiXA 

o#— 3p>3j?U"?— JkA©:3— 5V >y$WT57" 

CD^ttTtt, #U V— 7>c)uA3— 5V >^i77X7 
3iyf->if^ >A-Mffilc bo 0 £J£»bTi5 0 , 

[0 0 18] 

Kwr*. fS*^-*t-7v©y7Xvj!i 

-5. d©«aa«WTtcie^S0*bv^^Jtc*3V»T. 
^SSgTEttatlTViS. b^btt^S. 7"7XYyD 

-stwaa tiT^-r * & bx 

#^5a ! a5 1 ^>A JlStCilfflT-^S. 

[0 0 19] *^<Z>7>< Jl/A^5aa«jl#CD^7Xv 
X*V5^-V>A— rtaiwjg^atl^). 5 L -V>A-SStt r 7- 
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[0 0 2 0] 77X7®If&t&5 (a) zTvX^H 
^tg^ffifiSt*«t^8{Efi. (b) t^>A*-|*3HE. (c) 

(e) y^Xv/t^-^Ste, 

[0 0 2 1] ±a©<t^l:, C©y5X-73>^5t> 
#X.hteD. Z.<Dtzib. £©#;U£X-;/7*->ifJB*«fctf 

^ # x y >y«iaT?©BJ^J5E n > ^ 5 ^- > h £ 

0. (1) 5HB*R4:ft**«» : FO*W*5«tlWEtt* 
*>S*4Ct««TS. (2) WltiH^Eyv-atXy 

f- y yffla*j«*t»R«>tt«K t a # u v-ft-r * © * 

75Xviyf>m>A-tffll^ l J' 7 - ::i -^^ 

> y & ^j* s -trcisg^ ^tt* b fcut^ « 3>^ = ^-> 
[o o 2 2] XKmngMizm^btizy-i )vi±wi&m \ 
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#*tttvrnt>. x*>. 7"d^>. 7?y<D 

7.n/£->#X-^ AD*-#>^X?*>e>&5*-#> 

^;W^j£ffl#Xteu HJ*nn>*> (CHC 
1,) , 5 1 h5'7JU^n^^> (CFO . -^7;U*P^ ~ 
^> (CH,F,) , h'j7MD^^> ( C H F i) , 
fh77MDXf l/> (C,F 4 ) , ^JI/^Jl/^P^P 
A> (C,F,) *±if^oah«J7Jl'*n^^> (CI 

cf,) cd^jp— y3&»&a*5*n*AD*— #>3tr^T 
wc-rt*»jiir*Bi#iit^*ii**t»T#»a**tt 

ft** - *-*. APy>*J§*JtC#tfAP7J-5p>JPU^ 

f7D» *tu 

[0 0 2 3] y7Xv1SS)7';l/5X«v^>y«3l^. H 
*<fc*l>* (BC1,) . t$ (Cl.) . ffiX (Nj) 
§^fc*7"DtX^X*fflVi5. I^-XTJRX 

ft t>tu 3 •oif>ti.K&— ym* b v 

-j bfr$<o^&n*v<\ti&<D]x.fon£E:fo*>is<te 
£6U 3F#»tttt : P«*K*»BRL'« unseat* 
tt^ ttJWEW&n >^st>ht bx&a 

<t -5 ten >^ 5 -y y b <dzi y b p— )V\z.wtz> feoT* 

[0 0 2 4] 01 IC. ?D-X^-l'7"O^S (—KM 
tCteT^S) 77XVX7f>^t>A-l 10S;f 
Lfca#«D3fff¥«axy^->yS«l 0 OSr^bTVi 

*. ^y>a*-i ioii, jjii i2t. ami i 3 

V 11 4fcfct3=-*>A*— 1 1 0 £«JET*ifc«>©ai£lK 

£#>7 (s^-e-r) "so&aifti i 5*»»**nxv» 

y?£.i$.mv>X7>ti.* twyzmttm-xy^y-kfrii 

#X##»Sn*«fc3fcfc-3fc:*f;*#E7l'-M l 6 
Srjt^TT^ >A*— 1 1 OfttCjUStl-S. ClCD^tt«^ 
e,»CitS^&«73^©l 1 7 e-X^«F 

b*— a i 2 o tvxm^^ti^mut.. mt&Wi 
itLtfffflnft>/'!-li 1 9, 9-*yn-;\o 

i?y?\ 1 4. ±«1 1 2*5«fctf#X#gH:7"l'-hl 1 
6tOlBT«<. K«S5 : t>A-ll 1 9 

;uH*n (BJjS-e-r) j.-3PHBlsnfcS:^Fy7y h*— 

Al 2 OOlt^-i't'-Xl 2 I3*««ll*na. 7"7 
XvX7f>y->XrAtt^X^E7"l/- Hl6i$ 
S77rb*-A 1 2 0 tWWfc^X^^I^^-a-. 9- 
i7t— XI 2 leoraffllCS^X^^X-^Sr^feSJ:^ 
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[0 0 2 5] 01 KfcUT, V — 7 tf— 7. 121 KfcH 

Ti7f>^ft>n-i i o icEPBj^n-sifis^Ktt^ 

©^ffltctt), 77X^t>A-l 1 0©M«E1 1 8 
\z75XTW±!$zn2>o z.<r>zfyX-*ffi$. \ I8®n 
«WJX7f>^t>n-i o o oyifcWin? 

lCJ&CTiIiiB& 1 1 5*ldXy7X?ft>A , -l 1 

oa^s^msn*. i 2 9ttffliti:iD 

^^^^BltgTfeS. J^7 7 h*-A 12 0 
&$m-t2>££*>\Z-£.$ffcl 2 9©TBt$^7 7 h 
*-Al 2 0 0?±ffit©W(C^e#ffl5pS^^Sr^b 
T3d$#l 2 9«3tl5. $^7 7 h^-Al 2 

0 \zm&-t2>m$&\Zl$Wfc$:misT$:&#l 2 9 £#£1 

tsctwts. ^oi&. ^ai^tsiiKi 3 o^e> 
#M&snT. jiB&i 3 l^sswisns. «*j#w&ini 

1 7*^^^St^UT^®^J*7 p 7^ h*-A 1 2 
OlCA'-fTX«JE*^pJ$nSo Slft^Stt^-V 

>a— 11 1 9, 1 4, 

/X-lll 1 1 iJitf #X#BE:7V- h 1 16*64 0. 
±ISEPWI'iOX<yg 1 >y5 i ^>A*-l 1 OftJC^tt 
2. 137 £ -f * >{k £ K&g&fttWBfiJt $ . 

[0 0 2 6] *5£W\Z£tUX. ffiIlClSin^7h7 
— ^©jtf'J V— *f.&53- ?V >^1 2 2*i, 5=-V 
>A'-A'?^>yi 1 4</Drtg<h, ±^tl 1 2<Drt®l 

23i, #*#e?v— m 1 6®«®ttC^$n. 
£©n-7V >yi 2 2li«i 1 3fc*«Ljfctfc?tt 

y? : >^ft>A'-i 1 0 <z>&mmzti\sTm>&m& 

£^bT*59, y^Xvx^5 1 >yMS , t , tC5 L -V>A— 
f*3ll 1 3fcflK»*»fctt*'r*tfc : P ! K©='>*3?->h 
fif &MLfc#U v-a-f'f yi'ioi^ 
fct. 77 XV tc<t 3 7 << )l> A^fi£B#W*tfi 

IB Icfc ^-V>A*-1 1 Ort*tJJfc»Sft& 

0, >y 1 2 2^CHC«^bfca>^ = 7"> 

^•^S6T-5flff»C X>y5^>^-V>A'- 1 1 Offlrtlffi 
tC. ttiftO. 1/im (1, 0 0 0^->y7.hD 

—A) (Dm-ZOWm^— >7~&M&tf£lstb2><Dtfft 
£b<. Z\tl\Z£K>^V?>>?mi37&£Zt%L=?tt^> 

9 5 ^ > He <t 0 s® ^jb a $ n 5 © & m±-v 2 % . 

[0 0 2 7] «®(C^Jf«ffl=l-^-r >^$rWLfc7 
7X?I'>f>^f >A'-ll©mB&gP#8JrH£E] 2 t 
dtieEl l*3«tl^0 2lC^-r«t'P^, fii^ 
ttfiSSffltfi'J-^— u—7-4>if 1 2 2A^-V>A— A^v 5 
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>ifl 14©ftg®l 1 3K3£@t::J&£-bTV>&„ d© 
3~tV >^ 1 2 2 li, ^-V >A-SIC5iB{'^-&r-g. 

4&stHjfi£*r b fc wtssgm* <t t/*«»3i»* ^ fc *r as 

h*±^ 2 3 0«n— f-f >^rtlC->-Jl/$nxlBbjife 
10 ^tl-Sfci*, 9— ^tf— X 1 2 KDmM&ftZkTZjS-t 
tlt^K H 2 9 n>^$7">h^f2 3 

0tt#'JV-7-f;UABl 2 2F*3{C7>yA(Cjf!g$n 
T*39, |[?2 3 0©«0T# l JT-7i'^AZi-T--f 
>V\ 2 2#ffl5KSS#oT&?£IfcD&tNI#14£fi< 
^bTV^-S. flLHISICtt, ja?2 3 Ott^lrWtHK 
®1 1 3cD±fcb<ttC©±^*«cm$nS5f:UV 
— 7WJI/AS 1 2 2©±l:l*oTitSni>T*5 
P. 

[0 0 2 8] #fgiKl£#S#U v-a— -tv >yti*— 
20 *>^fttW77X-7K^LTi6!ESn5 0 fc*>, Z. 
<Dl3-#><£mtt$UZ* 1fh*hUi?7b^U*>h<D 

xg^>. yatl/>^. #&ao tut? 

SLV^-*>^t^X», h'J^DP^^> (CHC 
1,) . y-Vy7fr-*U*9> (CF«) . z?7)V*U* 

(CH,F,) . h'J7MD^5'> ( C H F >) . 
fh77Maifl^> (C,F 4 ) , DV7)V*w7ti 
A> (C,F.) Ui^DU hU7JI/^D^^> (CI 
30 CF.) 09^-^e.S*?SnfcADA— 

;UA (0IJA«. 0 1 *5<fctf0 2 IdS^- 1 
2 2 7^7^^) tt, 7 r 7Xvl7? 1 >^ftW'5 

-l i oortpjc^^nfct^tc. -tttttmtiLm&g. 

£WbT3&Hl£jg-&£nfc7^A3-5V >^<&^ 

b, 7"7XVl7f>^ttTT, CCD/flU^-H-^ 

[0 0 2 9] C©%W«^6.tC, y-^fcf— XCDXy^ 1 
£ £ |SIP#iCff ^> fc«e><Z>X >y >^SA 5 * - ^ <D 

o:$ij'<g©fcfe©y 7 xvx v =f- > t lth 

(1) #A$tl-5l7f>^XOW. (2) X-y^ 
>>/137Z>mtt&> (3) ±g^^X©8K*, (4) X 
V^>if=?\ >A*-rt)E, (5) X-y^>;7*5 1 ^>A*- 
II (l*3®) i&a^ (6) 7-^t:-xa$7"7yh*- 
AiSS. *5«tC^ (7) 77XVI^-M^*5. 
•>XrAMtt7"7XVX7?>^l:JltS±# 
50 SsfcKS-^Ti&ff-Si-u ±15 (l) ~ (7) <n&mz 
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~>x f A^#©fMPgi*3-eiiffi£ n-s . 

[0 0 3 0] ±i!EOct-5{C, a>&5.7-> Yffi&yAfr 

j i/ a © fc «e> © -f ? x v m m & m n$ t fr ^ t *a^# 3 

43UT«. :/5Xvx<;/3 i >^ffla&f f M3<ktf±i2&©A- 
5*— ^OfilfflW. H£fclE*©#«Jv-3~ 5V>^ 

Ma©Jgf£fc<fctf*W£&Sg?KfTAtf. ^B"7-^bT 

-X ©X y 5=- > i^a \Z Z. (D9gm t m&f iZ Jj? U V— 3 
-f-f^^SlE^tS^i^t. ■£-©*£*, 75 X 

KJ*J*l/fc3~^ >^HrtfcW0aA/T?*ia*1i:*Cl 

m<Dzfy x-?nm%.\z <t o 75 xvi >ytus»* * 

MA&jftSnfeSH^ 3 0 te3-5V 1 2 2 ©« 

[0 0 3 1] 77X7l7f>^t>A-rtl:MS 
n*ffi-*©X5/^->yffl*5«t^3— 5V >i^j£ffl#X 

1 KjKf #X#BE#*S:M > l 2 4 ic&sns. Stag© 
«te»(c, J£— ©*fx£:7.f;uA3 — 5V >y^*3i;^x 
y5 i >^ffl©W:#lcfflV>5c:£#^T&-5. ffigitfX 
(C 1.) i5«J:tfHffifl;*7*#X (BC 1.) ©£3& 

-5v >y»jsRjaa©— 3— 7V >y# 

J&ffl#*:fc.fctfXy^>^ffl;tfXteffi#te^U'?A, 7 
;U3*>©«fc5fc^f&te#X.fc*S-&£n<5. £3i© 

<^]fi60JiLT. ^^A^J&JfitfXteX^X-T? 1 ^ 
/X— |*j©«&0*Xfc»UTW6 0~4 0%©#«it£W 

[0 0 3 2] X.y^>ymm<Vffl* ^-\->A*- 1 1 01*3 



(8) 4$Bfl¥ 7-312363 

14 

yt;uyt4BB*»nT, : ?i*fi^$nfcx«v5 : ->^ffl^xt 
3-5V ^^/SffltfXtcDil^tfXSrg^WN'-l 1 
0rt^#A-r-5. jffiKH 3— 5V>i^j£ffl#* 

©&ta#iit«:#--# >-£##x t3#u v-Yt-r *** 
«iHa*ji«bT«[^»«3— r--r >*fizmm<D&B.& 

10 K&nsfcOTttttt'itf) , a*, &*. iJitfJiiii© 
#-#>-£W#x#;&3. (n,> «^>r;i/A^ 

a**An**gjm:/5X^aaT»ra© 

(N.) <&^ini-rn«x^9 i >^aT'©7^;i/A^ 

Jj$100sccm (Standard Cubic Centimeter / Minu 
te) ~2 0 0 s c cmT&£>. 
[0 0 3 3] 2|s:%^fC*3t-tSX«^^>yMa*3«fc)^X7 
20 X^7^;i/A^fiS*!iaA5^-^«^TC0t*5 0Tab 
3. X7f>m>A-^lJ£*tt7 0 05U h- 
;i/ (mt) £TF-C<&9> »*L<«. ^3 0-5 0 05 

m ias«7-^hr— x®s«to^«c<t i b5fi (g 
a) jy.±<s<-T' > <^T*'&. 7— ^tr-xias«^-v> 

A-rtfli»fiKt«fb<, «ft*<)6 0K~1 0 OftOig 
1T^5. ^-v >rt— {Cjtra^-^tl-SX^Xvx^JU^— 
SfS(4*U3 0 0~8 0 0 «7y h (W) T**. X^y^> 

30 ^acisux. 3— 7-a >*fmwmzzz>-£tiz>&fm 

^;iAiIJ?3Af>&<t , bfi0. 15?D> (1, 0 
0 0*>yxhD-A) ©3— 5V >^PSr^f ^t- 

[0 0 3 4] *»W*iae«K:«IR"r*t>OTtt!5tV» 
*5£Mli«S»*bViAP*— sP>^XS:ffl^fc.J* 

[0 0 3 5] 

[ftl] 6 CF, + 2C 4C,F, 

CF4 + C C,F, 

2CF, + 4C 2C,F 4 

[0 0 3 6] ^Ffia|at)U<«^-U7^ >^t- h^7)\s* 
50 DI5 : l/>l±!r; i JV-»ffitt ; &y ; E-Tfel5. *?7X 



(9) 
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VI y ^ >y&#TT# U v-{fc LTjy,T©«fc 5 ictf >J 
T" h 7 y )\>* a X5 1 ^ >£Jr2firr&. 
[0 0 3 7] 

[&2] nCF.CF, [-CF.CF,-] . 

[0 0 3 8) Z.n&ttzZyi/tlMi.-XV? 4 >#'JV 

iconTfcfrS^tan?^. ^FfiSfaADTj— tf^y 

v— , mZMx&l'yT-hy-yJV-**) H (C,F,) . 
[0 0 3 9] |fc**J:t^=ttft:*1>**iEJllK:ftAT'b 

u < a ^n<t fc % \z=? x >a*-i*3 tc^jin-r z. t 

ADy>ft*'j7-*fiSt5Ct^Tt5. Sift© 
[0 0 4 0] 

[&3] nCF.CF, + O, [-OCF, 30 

CF,OCF,CF t O-] . 

[0 0 4 1] d©^, ^^fflrtt'*3 
>y&®j£T*fc«&©£U7V#JMHfl|l&#©— O 

[0 0 4 2] 7^JUAJI©^£te|^P*fcfTfc^»C£iaW 
tf-X©Xy3 L ?Ma£fTC>T^3 

ttt;x7f>i'?t>A , -i 1 OrtffiS^iKSlcn— t- 
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£©J;5&:J — 5V >j//lyf>^|ai 

£Xy^>^3 i *>M-©fflail*W*W» , r** t . Xy 
[0043] «"l 

[0 0 4 4] £8 L 

7=7 XvSJt^ ■V > A*- © ftgffi y 4 )V A 3 ■& 

x / -;l<*JUAy Jl^k hV#5y ^8tfii*> 6 MAS tl 

5 0 s c cm (Standard Cubic Centimeter / Minute) 
©Sir*© BCI„ CI ,i5<kVN,#X Srffl HTfP 6*1 
-5. &&«7Jtt5 0 0~8 0 OWT&tK ffllftWt 
— ftffifcM$2 0 0~6 0 OmT (5 U I — M 
fP»(fTO«7 — i'l*— ^ja«tt«aflc8 0«T*0. 5 1 

0. 25^D> (2, 0 0 0*>yxhP-A) 

[0 0 4 5] fi! 2 

->|J3>9XA— £7 JUS HTffi vtth \Z, J E<Z)±\Z 

Shipley 1400-33 * hl^X ha>Sfc«j3f5£A'^ — > 
©*hP5?;*hfc«oT&*9 — *K--;**JBV»T. ± 

em fcrauf£fMW*Dfis*u&. s&k. (c 

H,) *^A**tft^X*^5 0 s c cm©«E*T, B 
Cl„ Cl„ N.fcfb-fc^lrWt— rtfc«|ftatl 

*. ipx^n^y^x^a^tt^ji t^CTfeo. #a 

•7-i7tf-X©x>y^>y fc«BR*:4»IBO|ai, W^W 
tC3 0 05 U h-;U^T'Ttf^n^<ttt)J- 5 0 05U 

^X^E^U-h^^tr^^>/N*-rt^StC 

[0 0 4 6] 3 

(CH t ) IC«:^Th'J7;U^-P^^ > (CH 
F.) A^MX7?>mS:fflK *X©±«t*ft 
1 5 0 s c cmlC^L. SnA6n-5a7J$r4 0 OWIC 
«£U jttaf L r>A > — |*JEE€:3 0 05'J h-JU*»6 5 

0 0 5 u 1 — )WDffl-zmx.mzm<tzi£. ^^yn-m. 



(10) 



l¥ 7-312363 



17 

[0 0 4 7] m 4 

£©0!ltt. :/5Xv?^ W\*-MC:/3>Xv£fi£#Uv 

(i) y^xv^^xwfijt^m, (.2) mm 

?^>A*-rtEE. (3) iS^&ttJE^^-r-5t^©^ 

Bc8 oaiT-^tc^snfc. ft>A-rtt^sn 

fc#-#>-£^Sm. ±<M&tti®# Shipley 1400-33 



18 



10 



T&O. iS^?PJ«v ? Tv r ^/>T«.o, i§3Jtt-tr;uyju 

^"T-feT— h (8 0%) N-^JUT-fe^-h (1 
0%) *->P> (10%) tfr*>tzZ>. 
[0 0 4 8] TfSSUd^^XT^^'jT-CQ^fiXtC 

±2titzo *-3T&i-mtt\ &stti 5£-SHcf?itsn 

[0 0 4 9] 

[SI] 



BC1 3 

(s e cm) 


Cl 2 

(seen) 


N 2 

(seem) 


^ tf 
(W3 


EE * 
(mT) 




± S 






0 


200 


0 


800 


600 


ft u 


ft U 


ft u 


0 


80 


0 


800 


200 


ft u 


can 


ft u 

V 


0 


200 


0 


500 


50 


ft u 


ft u 


es 


50 


50 


50 


800 


200 






(tt2) 


50 


50 


50 


800 


600 


<f£S> 


tt£2) 


(tt2) 


50 


50 


0 


800 


200 


0*3) 

<& 


(iia) 


(it3) 

Ig 


50 


50 


0 


800 


600 


ft u 


ft U 


ft u 


0 


50 


50 


800 


200 




<fc3> 




0 


80 


20 


800 


200 




Ufc4) 
« 


ttt4) 


0 


200 


20 


800 


600 


* u 


ft U 


ft U 


0 


200 


20 


500 


50 


ft L 


ft u 


Qi 



[0 0 5 0] («*<DffifH-v'- £ <DWLW) 

[0051] (£2) gffiic^^nfc^iKttSwr. 

[0 0 5 2] (ffi3) SlffilC^fiX^nfc^Kfi^fcK 



[0 0 5 3] (ft 4) ||®IC®)££n£^Ktt*fcL< 
[0 0 5 4] (*) +y H : 5=-V >A*— SUg®lC-fe7$ 
[0 0 5 5] *1 <7)^-^IC«tn«, V-B<Z)j£fi)c 
(Ni) 4:fflV^CD*WSL^Clt7&^j!i''^>. (C 

i t ) «— fstmzm)-?-me>Bi$.&mif> z\n\,ty^f 



(11) 



- 3 1 2 3 6 3 
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fclBC 1 ,t)L<«N,^C 1 .tCiPA^nn 

bc i ^iutN^c i .iticinsnnn an 

■&>)-?--mMf$Llfi¥LZ>nz>. y^X^ifiC 1,/BC 1, 
EE*J (||2 0 0mT) IZ&\,*T<D&7 W JUA^fi£*^^ 

[0 0 5 6] cinsweffrx— ^icfctikf. y^xvx 

[0 0 5 7] £iJt«*^i^V»T«itt^^a^t«, 

£5. 0"]*.^ Bll(75j!!lSSfi^«^Tb3&^<, 
i&<D&&<D-7 ; 7 XV'r/t-f J*-^ r > A*— US £ t* 



20 



10 



20 



[BHOfflMtttHBlJ] 

[Si] *^i:S5ad *-#>3-f^ >mu 

[0 2] y7XVX7f>^®I>fl:i3UTy7X'7f 

ioo wfwmx.yf-Z'if&m 

110 /7XVXyf>yft>A- 

114 ?-M>n—i\w>>f 

116 #Xfl«:7V-h 
120 ^-^tf-X^X^y 
12 1 "7—^ tf— X 



[01] 



[02] 




^lOO 




95008, **>7'<)V. M7 "t^-fT. 
3862 



- 3 1 2 3 6 3 



(54) mwazm) zryx^^v?>#t&m\~&rt%3>*$+>hffimm^-Tj>#m(0Bf&j3&&&mt-k£. 



